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Description 

This invention relates to syringes^ and to a dose 
metering device for use In conjunction with a 
syringe In place of the conventional manually-de- 9 
pressible plunger thereof. 

The invention is particularly although not 
exclusively applicable to medical syringes for 
delivering doses of liquid, for example 
hypodermic syringes for injecting drugs in liquid fo 
form, such as insulin. Diabetics require to inject 
themselves repeatedly with insulin, and as each 
Injection often has to be of a different amount 
from the last, it is necessary to draw up each 
injection dose separately from a multi-dose is 
container into a syringe, check the amount In the 
syringe and then inject the dose. 

It Is an object of the present invention to 
provide a syringe with a dose-metering device 
which can be used to Inject successive metered 20 
doses of the same or different preset volumes 
from the filled syringe. Whilst the Invention Is of 
particular application in connection with the injec- 
tion of insulin, it may have other uses too, such as 
the metered delivery of a parenteral anaestiietic 2S 
or analgesic, or of small variable doses of liquid in 
laboratories or factories. 

Medical syringes with micrometer-screw action 
for dose expression and metering are known, for 
example from DE— B»1070784 in which the 30 
piston of the syringe is driven by an externally 
screw^threaded non-rotatable plunger rod which 
can be advanced axiatly by the manual rotation of 
an intemally-screw-threaded operating thrust 
ring. An angularly-adjustable graduated ring is 36 
provided whose scale cooperates with an 
indicator mark on the thrust ring. Prior to each 
injection the graduated ring Is rotated fbrwardly 
from a zeroed position through the number of 
scale divisions corresponding to the desired Injec- 40 
tion dose. The thrust ring is then rotated to 
advance the plunger axialiy and express liquid, 
until Its indicator mark Is again aligned with the 
zero mark on the graduated ring showing that the 
desired dose has bean injected. With this arrange- 4S 
mentf the operating thrust ring is successively 
rotated fonwardly in cumulative angular steps 
corresponding to the doses Injected, and the 
graduated ring Is correspondingly adjusted step- 
wise, being provided with a ball catch for locating so 
\t in each of its selected settings. 

FR-^Ar— 2 127 768 shows a dispenser gun of 
piston and cylinder type for dispensing 
successive equal quantities of paste, grease, etc 
Successive manual operating strokes of a pivoted ss 
reciprocating trigger lever, acting through a 
ratchet wheel and pawl mechanism drive a 
captive nut through successive cumulative 
angular steps, and cause corresponding axial 
movement of a norvrotatable screw-threaded eo 
piston rod on which the nut is threaded, and 
dispense the successive equal doses. The end of. 
each operating stroke of the tngger lever is 
detormined by its engagement with a stop, from 
which the lever is retracted by a spring when ss 



manual pressure on it is released, the pawl sliding 
over the ratchet teeth. Dose size can only be 
altered by altering the end stop position between 
one of two positions. 

According to the present invention from one 
aspect, 8 dose metering device for a syringe 
comprises an axially-movfng plunger which in 
use drives the piston of the syringe axially in its 
cylinder to express doses of fluid therefrom, the 
plunger being arranged to be driven in successive 
axial steps of variable length by respective 
angular operating strokes of a manually-rotatable 
operating member coupled to the plunger 
through a rotary screw mechanism, whereby 
successive doses whose volumes con-espond to 
the angular extents of the respective operating 
strokes of the operating member will be 
expressed from the syringe, and is characterised 
in that the rotary operating member is coupied to 
the rotary screw mechanism by means of a 
unidirectional coupling, and in that stop means is 
provided which limits each of the operating 
strokes of the operating member at the same 
predetermined angular finishing point, the uni- 
directional coupling permitting the angular retrac- 
tion of the operating member independentiy of 
the plunger after each operating stroke from the 
said finishing point to a selected angular position 
constituting a variable starting point for the next 
stroke, and in that scale means is provided for 
Indicating selectable angular positions of a 
plurality of such starting points, whereby the 
volume of each dose to be expressed is variably 
preset in use by selection of the angular position, 
as Indicated by the scale means, of the starting 
point of the respective operating stroke of the 
operating member. 

Thus in contrast to the syringe of DE — B — 
1070784, in which the operating thrust ring is 
simply turned through successive cumulative 
angles corresponding to the required doses, no 
stop means being provided to limit the dose 
injection, the invention provides for the variable 
presetting of each Injection dose by the user, by 
the reverse rotation of the manual operating 
member from the finishing point of the preceding 
Injection stroke, predetermined by the stop 
means, to a variably-selected starting point, 
indicated by the scale means, for the next Injec- 
tion stroke. Thus the volume of each dose can be 
variably preset simply by the selection of the 
angle through which the operating member is 
turned back from the common finishing point to 
the selected starting point, and a dose of the 
selected volume determined t>y reference to the 
scale means can tiien be expressed from the 
syringe by rotating tiie operating member from 
that selected starting point to the finishing point 
determined by the stop means. 

The scale means preferably comprises arcuate 
scale and a cooperating pointer, and is preferably 
calibrated In volumetric dosage units, so that the 
volume of each dose to be expressed, corres- 
ponding to the angle through which the operating ~ 
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member is rotated back, can be directly selected 
and pre-set on the scale. 

The screw mechanism may comprise an 
external helical screwthread formed coaxialiy on 
the plunger and a cooperating internal helical 
screwthread formed coaxialiy in the cylinder of 
the syringe or in a tubular part which in use is 
fixed to the cylinder. 

The unidirectional transmission may 
conveniently comprise a ratchet and pawl 
mechanism. 

Thus prior to each dose expression, the operat- 
ing member is preset by being moved from the 
zero mark to the scale marking con^spondlng to a 
required dose size, the pawl riding over the tips of 
the ratchet teeth so that the plunger is not rotated. 
Then when the dose expression is required the 
operating member Is manually turned back 
through one operating stroke to the zero mark to 
engage the stop means, this movement driving 
the plunger via the ratchet mechanism and 
causing the preset, metered dose to be expressed 
from the syringe. 

The piston may take the form of a sliding plug 
in the syringe cylinder by which a quantity of 
liquid to be expressed in successive doses can be 
trapped in the cylinder, the sHding plug being 
engaged by the plunger of the dose metering 
device. The arrangement can be such that the 
device can be utilized ^epeated^y with a succes- 
sion of prefilled syringe bodies, each sealed by its 
sliding plug piston and each adapted to be thrown 
away, or refiiied, when empty. 

Alternatively the liquid to be expressed, instead 
of being filled directly Into the cylinder of the 
syringe, could be pre-filled Into a separate sealed 
ampoule which is adapted to be fitted into the 
syringe cylinder and from which the liquid can be 
expressed by the action of the plunger; the 
ampoule may have a membrane portion of its 
wall adapted to be pierced by a needle in the 
syringe cylinder when it is inserted therein to 
allow the liquid to be expressed. 

For example the piston may take the form of a 
sliding plug inserted into the end of the tubular 
body of the ampoule to seal the liquid therein and 
slidabfe Inwardly in the ampoule body to cause 
the expression of the liquid. The membrane of 
such an ampoule wouid be at the opposite end of 
its tubular body, the syringe cylinder having a 
tubular needle mounted to project into the 
syringe interior so as to pierce the membrane 
when the ampoule is pushed fully home into the 
syringe cylinder, the liquid being expressed 
through the tubular needle when the plunger 
device is operated. 

The invention comprises not only the 
dose-metering device in any of its forms as a 
separate component, but also a syringe having 
such a device, either detachably mounted on the 
cylinder or integrated with the syringe. 

For example, the internal screwthread may be 
foimed on an integral tubular extension of the 
cylinder of the syringe. 

In such an arrangement the operating member 



may comprise a sleeve rotatably mounted on the 
said tubular extension and sMdabla thereon 
between first and second axial positions, a stop 
being mounted on the said extension and co- 

5 operating with an abutment on the sleeve to limit 
rotation of the sleeve when the sleeve is rn the 
first axial position, sliding movement of the 
sleeve into the second axial position moving the 
abutment surface clear of the stop so that the stop 

10 no longer hinders rotation of the sleeve. 

Conveniently, the sleeve may be arranged to be 
held in its first position by an ampoule inserted 
into the cylinder of the syringe, and to be free to 
move into its second position when the ampoule 

ts is removed from the cylinder. 

In another construction, the operating member 
may comprise a sleeve slidably mounted on the 
cylinder of the syringe and rotatable thereon, 
when in an operating position thereon, to drive 

20 the plunger, the sleeve being releasably retained 
against axial movement out of its operating 
position on the cylinder by a spring catch. 
Conveniently the spring catch is held in engage- 
ment by an ampoule when inserted into the 

25 cylinder, and is resilientiy self-released when the 
ampoule is removed from the cylinder. 

The invention may be carried into practice in 
various ways, but two specific embodiments 
thereof will now be described by way of example 

so only and with reference to the accompanying 
drawings, in which: 

Rgure 1 is an exploded view of a first embodi- 
ment of a syringe provided with a dose metering 
device in accordance with the invention; 

35 Rgure 2 is a part-sectional side view of the dose 
metering device of Figure 1; 

Rgure 3 is an end view as seen in the direction 
of the arrow III in Figure 2; 
Rgure 4 is a cross-section on the line A — A in 

40 Figure 2; 

Rgures 5, 6 and 7 are respectively a side view of 
the head assembly of the metering device of 
Rgure 2 and end views thereof as seen in the 
directions of the arrows VI and VH respectively; 

46 Rgure 8 shows the assembled syringe of Figure 
1, with the metering device inserted in its 
cylinder; 

Rgure 9 Is a side view of a second emk>odiment 
of the invention comprising a syringe employing 
so a disposable ampoule of dose liquid; 

Figures IDA, lOB and IOC are half-sectioned 
views on a larger scale of the syringe of Rgure 9; 

Rgure 11 is an "exploded" view of the syringe 
of Rgures 9 and 10 with an ampoule; 
55 Rgures 12, 13 and 14 are views in cross-section 
on the lines Xll— XH, and XIII— XIII and XJV— XIV 
respectively of Rgures 10B and 10A respectively; 

Figure 15 is a longitudinal sectional view of a 
third embodiment of the invention; 
60 Figure 1 6 is a perspecth/a view on a larger scale 
Showing the spring catch on the cylinder barrel of 
the embodiment of Figure 15; 

Rgure 17 is a fragmentary plan view of the 
portion of the barrel containing the spring catch; 
65 and 
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Rguree 18 and 19 are respectively views in 
section on the lines XVlll— XVIII and XiX— XIX of 
Rgure 17. ' 

The syringe shown in Rgures 1 to 8 comprises a 
transparent or translucent tubular body 10 of 5 
conventional form, referred to as the cylinder of 
the syringe, to which a needle may be fitted for 
injection purposes if desired. Although in this 
case the cylinder 10 is of circular cross-section, 
this is not essential. Instead of the usual to 
manually-depressed plunger, the cylinder 10 has 
a sliding plug 1 1 which fits In its interior and seals 
off a quantity of liquid in the cylinder for 
expression in metered doses. 

The dose metering device 12 is shown in ts 
assembled form in Rgures 2 to 4, and can be 
Inserted into the interior of the cylinder 10 behind 
the plug 11 as shown in Rgure 8. The device 12 
includes a plunger 13 having a head 14 at one end 
and having a tubular body 15 integral with the 20 
head and pro>nded with an external screwtftread 
16. The device 12 also includes a cooperating 
sleeve 17 (called the fixed sleeve 17) formed with 
an internal screwthread 18 which matches the 
thread 16 so that the two parts 15 and 17 can be 25 
telescopicaily overlapped writh their threads 16 
and 18 inter-engaged, as shown in Rgure 2. The 
screwthreads 16 and 18 are shown diagrammati- 
calJy only in Rgures 1, 2 and 8, and will In many 
cases be of much coarser pitch than indicated, 30 
depending on the size range of doses to be 
expressed. When the device 12 is fully Inserted in 
the cylinder 10, the head 14 engages behind the 

sliding plug 1 1, and withdrawal of the assembty 

15, 17 from the cylinder 10 is prevented, for 35 
example by means of an integral dtp 20 on the 
head of the sleeve 17, the clip 20 having an 
intumed Up 21 which snaps behind a flange 22 on 
the cylinder 10. Moreover the clip 20 cooperates 
with a flat or flats (not shown) on the circum- 40 
ferential edge of the flange 22 to prevent rotation 
of the sleeve 17 when the device 12 is fully 
inserted Into the cylinder 10. Instead of the clip 20, 
various other means may be devised for ensuring 
that the sleeve 17 cannot rotate relative to the 4S 
cylinder 10 nor be pushed out of the cylinder 10 
by the reaction of the cooperating screwthreads 
16 and 18 when the plunger 13 is rotated in use as 
will now be described. A driving rod 24 with a 
ratchet head 26 Is provided for rotating the 50 
plunger 13, the rod 24 being of square (or other 
non-circular) cross-section and engaging slidabiy 
In a bore 25 of corresponding cross-section in the 
body 15 of the plunger 13 as shovtm best in Rgure 
4. An operating cap 30 is rotatably secured by a ss 
screw 31 on the ratchet head 26 of the driving rod, 
and carries in its interior a pawl 32 in the form of a 
spring strip having an inturned end 33 which 
constitutee the tooth of the pawl and cooperates 
with the external ratchet teeth 34 of the head 26 so 
(see Figure 7). 

With the metering device 12 inserted fully in the 
cylinder 10, the cap 30 can then be rotated 
manually in the anti-ciockwlse direction as seen in 
Rgures 3 and 6 but will not rotate the plunger 65 



body 15 because the pawl 32 will ride over the 
ratchet teeth 34. The friction between the co- 
operating screwthreads 16 artd 18 is arranged to 
be sufflciently greater than the friction between 
the pawf 32 and ratchet teeth 34 during such 
anti-clockwise rotation of the cap 30, so that the 
plunger body 15 is not rotated. Alternatively or in 
addition, the plunger body IS can be frictronally 
preverrted from rotation when the cap is turned 
by a sealing ring 14A on the plunger head 14, 
which engages the cylinder 10, although an air 
vent will be required to prevent the sealing ring 
14A from trapping air between the plug 11 and 
the plunger head 14 and hence moving the plug 
11, during insertion and removal of the device 12. 

When the cap 30 is rotated In the opposKe 
direction, the pawl 32 will engage behind one of 
the ratchet teeth 34 and cause the rod 24 to rotate 
the plunger body 15, the cooperating screw- 
threads 16 and 18 acting as a lead-screw to 
advance the rotating plunger 13 axially inwardly 
and depress the sliding plug 1 1 in the cylinder. As 
mentioned, the dip 20 prevents the sleeve 17 
from being pushed away from the cylinder 10 
during this operation. 

An annular indicating disc 38 marked with a 
scale 39 of volumetric dose units is mounted on 
the head of the sleeve 17 between the cap 30 and 
the clip 20. The disc 38 may be formed as an 
integral part of the head of the sleeve 17. The cap 
30 is retained against axial withdrawal from the 
sleeve 17 by means of small screws 35 which 
project radially inwardly through holes In the wall 
of the cap and engage in a circumferential groove 
formed on the hub 36 of the indicating disc 38. 
The cap 30 carries a pointer 40 which cooperates 
with the scale 39. When the cap 30 is rotated 
clockwise in Figure 3 into the position shown in 
which the pointer 40 registers with the zero marie 
on the scale 39, further clockwise rotation of the 
cap 30 is prevented by the engagement of the 
pointer 40 with a stop 42 removably screwed into 
the indicating disc 38 adjacent to the zero on the 
scale 39. 

Thus In use, a quantity of fluid to be dispensed, 
for example insulin to be injected in metered 
doses, is Introduced into the cylindar 10 and the 
sliding plug 1 1 Is inserted to trap the fluid. The 
plunger 13 Is screwed fully into the interior of the 
fixed sleeve 17 with the stop 42 removed to allow 
free rotation of the cap 30 relative to the sleeve 17, 
and the stop 42 is then screwed back Into Its 
operative position on the scale 39. The dose 
metering device 12 is then inserted into the 
cylinder 10, and is pushed fully home until the dip 
20 is engaged with the cylinder flange 22. The 
syringe is now ready for use. 

To set the size of the dose to be dispensed or 
iniected, the cap 30 is first rotated (anti-clockwise 
as seen in Figure 3) until the pointer 40 reaches 
the index mark on the scale 39 which corresponds 
to the required dose. This rotation will not drive 
the plunger 13 because the pawl 32 will ride over 
the ratchet teeth 34. To dispense or inject the dose 
which has been preset In this way, the cap is now 



7 



0 058 536 



8 



turned manually \n the dockwise direction in 
Figure 3 until the pointer reaches the zero mark 
and the stop 42 prevents further rotation of the 
cap. This rotation causes the plunger 13 to be 
rotated through a corresponding angle by the 
ratchet and pawl mechanism, while at the same 
time the plunger will be advanced axially through 
a corresponding distance by the cooperation of 
the screwthreads 16 and 18. driving the plug 11 
inwardly to express the metered dose of fluid 
from the cylinder. If a needle is fitted to the 
syringe the metered dose can be injected sub* 
cutaneoLisly. 

The operation can be repeated successively to 
dispense successtVe metered doses of the same 
or different sizes, each having been preset by the 
rotation of the cap to the required Index setting on 
the Indicating scale, umil the syringe is empty, 
when it can be refilled for further use. 
Alternatively, the empty syringe could be thrown 
away and replaced by another prefilled syringe 
whose liquid charge is retained by its plug 11, the 
dose metering device 12 being inserted Into the 
cylinder of the replacement syringe prior to use, 
after the plunger 13 has been screwed back into 
the sleeve 17 as described above. 

Whilst in the embodiment of Figures 1 to 8 the 
stop 42 for the pointer Is removably secured to 
the threaded leadscrew sleeve 17 and has to be 
removed from the sleeve before the plunger 13 
can be screwed bacic fully into the sleeve at the 
conclusion of a series of dose expressions, other 
arrangements are possible. For example, the stop 
engaged by the pointer may be carried fay the 
cylinder of the syringe itself, for example as a part 
of a bayonet connection for the non-rotary lead- 
screw member. In that case the metering device 
would simply be removed from the cylinder of the 
syringe prior to the screwing back of the plunger, 
so that the stop on the cylinder would no longer 
hinder reverse rotation of the plunger. 

As described, the syringe of Rgures 1 to 8 is 
designed to be filled directly with the dose liquid. 
Rgures 9 to 14 show a second embodiment of the 
invention in which the dose liquid is pre-filled into 
a separate ampoule and sealed therein by a 
sliding plug. The prefilled ampoule can be 
inserted into the cylinder of the syringe and 
pushed home until a membrane sealing the inner 
end of the ampoule is pierced by a tubular needle 
in the cylinder, and the dosing device can then be 
operated to cause Its plunger to drive the sliding 
plug inwardly in the ampoule to express a pre-set 
metered dose of liquid through the tubular 
needle. 

Moreover, whereas in the embodiment of 
Rgures 1 to 8 it is necessary to unscrew and 
remove the stop 42 t^efore the plunger of the 
leadscrew mechanism can t>e screwed back into 
the fixed sleeve for re-use of the device, in the 
embodiment of Rgures 9 to 14 no such removal 
of a stop Is necessary. 

In Rgures 9 to 14, parts which correspond to 
parts of the embodiment of Rgures 1 to 8 are 
given the same reference numerals as therein but 



qualified by the letter B, Thus in the embodiment 
of Rgures 9 to 14, the syringe body or barrel 108 
can receive In its interior a cylindrical ampoule 
508 prefilled with a quantity of the dose liquid 

5 sufficient for several doses, the ampoule being 
sealed by a sliding plug 11B Inserted Into one 
open end of its tubular body to retain the liquid 
therein. At Its other end the ampoule SOB Is 
formed with a protruding neck 51 B over the 

to mouth of which a plerceable menibrane 52B is 
secured by means of a resilient retaining cap S3B. 
The open lower end of the barrel 10B, as seen in 
Figure IOC, receives the ampoule SOB, and is 
formed with an internal screwthread, into which 

rs Is screwed an externally-threaded needle-mount* 
ing plug 56B of plastics material whose wall 57B 
supports a double-ended tubular needle 58B. One 
end of the needle 58B projects forwardly of the 
plug 56B for subcutaneous dose injection 

20 purposes, whilst the other end projects inwardly 
into the imerior of the syringe cylinder 108 when 
the plug 56B is screwed into the cylinder 108. A 
protective outer cap 59 B is a press fit onto the 
plug 56B to endose and guard the needle, and 

25 can be removed manually to expose the latter for 
use. The ampoule 50B is an easy sliding fit in the 
interior of the barrel 108, and when it is pressed 
fully home against a reset washer 92B of the 
syringe as will be described, and the plug 56B Is 

30 screwed fully home into the barrel, the membrane 
52B of the ampoule will be pierced by the Inner 
end of the tubular needle 588 which will penetrate 
into the interior of the ampoule to allow liquid 
therein to be expressed through the needle for 

35 injection purposes. The membrane 528 can t>e 
removed after use and replaced by an intact 
membrane if it is desired to refill the ampoule 
rather than throwing it away. The ampoule itself 
may be made of any suitable plastics or other 

40' material, and is preferably transparent or trans- 
lucent, and the membrane 52B may be of rubber 
or plastics or other suitable pierceable sheet 
material. The sliding plug 11B is preferably of 
rubber or synthetic rubber, although it also may 

45 be made of some other suitable material. The 
needle &8B and its mounting cap 59B may be 
disposable. 

The dose metering mechanism in this embodi- 
ment comprises a leadscrew mechanism formed 

so by a pair of cooperating screwthreaded members 
13B and 17B. The member 17B comprises the 
left-hand part of the syringe barrel 10B and is 
formed with an internal screwthread 1 SB, and the 
member 13B is a rotatable plunger with an 

55 external screwthread 168 which is screwed into 
the threaded bore of the barrel portion 176. The 
plunger 13B hae a spllned unthreaded bore 25B 
which stidably receives a rotatable grooved 
driving rod 24B of corresponding section which 

GO can be tumed in one direction about its 
longitudinal axis by an operating cap SOB acting 
through a ratchet mechanism 32B, 34B, the 
ratchet teeth 34B being formed on a ratchet 
cylinder 268 carried by the driving rod 24B. 

65 The general arrangement and operation of the 
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ratchet mechanism is much as in the embodiment 
of Rgures 1 to 8. and wiJi be descn'bed in more 
detail below. 

Rgure 9 shows the overall external shape of the 
syringe of this embodiment, which resembles 
that of a pocket pen, having the barrel 108 
referred to which is adapted to neceh^e an 
ampoule 508 through its right-hand end, as seen 
in Rgure 9, the operating cap 308 being mounted 
on the left-hand end portion 178 of the barrel In a 
non<(etachable manner but being rotatable 
relatively to the ban-el and being telescopically 
slidable axiaily thereon through a limited 
distance. The cap 308 is provided with a clip 608 
for retaining the syringe In a coat pocket. At its 
eald right-hand end the barrel is provided with the 
push-on protective cap 598 to protect the needle 
588. 

As mentioned^ the berrel portion 178 is formed 
with an internal coarse-pitch helical screwthread 
188 extending over needy the whole length of the 
barrel portion 178. The cooperating thread of the 
plunger 138 Is a short length of coarse-pitch 
external screwthread 168 formed on the head 
only of the plunger, the reduced-diameter main 
body portion of the length of the plunger being 
smooth and unthreaded. The thread 168 Is in this 
case 7 mm In overall diameter and 0.02 inch (0.5 
mm) deep. The thread 18B corresponds in dia- 
meter and depth and the pitch of both threads 168 
and 188 is 9 mm. The end of the plunger 138 
remote from its thread 166 Is adapted to enter the 
open end of an ampoule 608 Irtserted into the 
syringe and to abut against its sliding plug 118. 
for expressing liquid from the syringe by rotation 
of the cap 30a The driving rod 248 for the 
plunger 138 is of cin:»iar cro3s*section and is 
formed with a longitudinal groove 658 (Rgures 12 
and 13) in its external surface extending over 
substantially its whole length. The driving rod 246 
is a sliding fit In the bore of the plunger 136, and 
relative rotation between the rod 248 and the 
plunger 138 is prevented by a single integral 
internal longitudinal spline 666 in the bore of the 
plunger 138 which keys into a single longitudinal 
groove 656 of the driving rod 248, thus permitting 
longitudinal sliding movement between the rod 
248 and the plunger 136. The driving rod 246 
cam'es a ratchet cylinder 268 formed around its 
circumference with sixteen equally-spaced 
axially-extanding ratchet teeth 348. The co- 
operating pawl 328 forms part of a metal clip 
fitting 678 carried by the upper cap 308, as will be 
described. Thus rotation of the cap 308 on the 
barrel 108, in the cioclcwise direction as seen in 
Rgure 14, causes the pawl 328 to turn the ratchet 
cylinder 268 and the driving rod 248, which 
rotates the plunger 138 of the leadscrew 
mechanism so that the plunger 138 moves a 
corresponding axial distance downwardly In 
Rgure 10A and 108, depressing the plug 1 1 B In an 
ampoule 508 inserted in the barrel 108 to express 
liquid from the syringe. A scale 398 of dose units 
is marked around the outer drcumference of the 
barrel 108 adjacent to the rim of the cap 308, and 
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cooperates with an Index mark 408 on the cap 
which constitutes the pointer. 

The cap 308 is formed In two parts, namely a 
lower open-ended tubular part 688 and an upper 

5 cup-shaped closure member 698 which is suit- 
ably bonded, as by adhesive, to the upper end of 
the part 688. A recess 708 is formed at the upper 
end (as seen in Rgure lOA) of the part 68B, in 
which recess the stalk 718 of the metal dip 608 Is 

'o trapped by the closure member 698. The stalk 71 B 
is rigidly secured to a cylindrical metaf sleeve 72B 
also forming part of the clip fitting 678, the sleeve 
728 being formed with two arcuate recesses 738 
which define between them the pawl 328. the 

fS latter being an integral part of the sleeve 728 and 
being bent inwardly within the sleeve for co- 
operation with the ratchet teeth 346. (t will be 
seen that the axial length of the ratchet cylinder 
268 is more than twice the width of the pawf 326, 

20 to allow the cap 308 to be moved axiaily relative 
to the barrel 108 through a short distance without 
decoupling of the ratchet 348 and pawl 32B, as 
will be described. The upper end face of the 
ratchet cylinder 26B is formed with radial grooves 

2S or serration at 27B, for frictional engagement by 
cooperating formations 74B on the inner end face 
of the cup-shaped closure member 69B when the 
cap 308 is depressed downwardly along the 
barrel. 

30 As shown in Rgure 10A, the upper part 178 of 
the barrel 10B is formed on its outer circum- 
ference with an external screwthread 76B onto 
which an internally-threaded retaining sleeve 77B 
is screwed, the sleeve having a radially-inwardty- 
?5 directed flange 78B which overiies the head of the 
plunger 13B, a washer 798 being interposed 
between the flange 788 and the upper rim of the 
barrel portion 178. A resilient 0-ring BOB sur- 
rounds the driving rod 248, which extends 
«» through the sleeve 778 and washer 798 into 
engagement In the spiined bore of the plunger 
138. The resilient O-ring 808, which is made for 
example of rubber. Is interposed between the 
ratchet cylinder 268 and the flanged sleeve 776. 
tS The washer 798 is crimped to or othenwise 
secured against sliding on the driving rod 248 
yvhilst allowing the drh^ing rod to rotate, and by 
its engagement under the flange 788 of the sleeve 
77B ft serves to hold down the driving rod 248 
w and the ratchet cylinder 26B and hole the O-ring 
808 In permanent axial compression between the 
ratchet cylinder and the Insert 778. 

To limit the rotation of the cap 308 in the 
docJcwise direction as seen in Rgure 14 (and the 
» anticlockwise direction as seen in Rgures 12 and 
13) the cap 30 is formed with a radial ly-inwardly- 
directed internal lug 828 which is integral with the 
sleeve portion 688 of the cap and which co- 
operates with a radially-outwardly-projecting 
o external lug 838 formed as an integral part of the 
barrel portion 17B on its outer circumfereritial 
surface. With the cap 30B fully retracted on the 
barrel 10B, as shown in full lines in Figures 10A 
and 108, the lug 826 on the cap engages the side 
5 of the lug 836 on the barrel, as shown In Rgure 
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13, when the cap \s rotated {clockwise in Figure 
14) to its limiting position in which the pointer 40B 
registers with the zero mark on the scale 39B. 

Et will be appreciated however that in its 
retracted position on the barrel 108 the cap 30B 
cannot be rotated in the anticlockwise direction tn 
Figure 14 through a full 360^ because the lug 82B 
will come into engagement with the other side of 
the lug 83B and prevent further anticlockwise 
rotation. For this reason provision is made for 
depressing the cap 30B along the barrel 10B into 
the position shown in broken lines in the right- 
hand side of Figures IDA and 10B, in which 
position the lug 82B will have passed into the 
annular space 85B below the lug 83B and 
between the barrel portion 17B and the wail of the 
cap 308, and the cap can be rotated freely through 
as many complete turns as required because the 
lug 83B is clear of the path of the lug 82B. In this 
lower position, moreover, the pawl 32B will still 
be in engagement with the ratchet teeth 34B at 
the lower part of the ratchet cylinder 26B. 

To control the telescopic sliding movement of 
the cap 30B on the barrel 10B, a reset washer 908 
is provided. This comprises a ring 91 B which 
surrounds the lower end portion of the plunger 
138 within the barrel 108 and which carries two 
diametrically-opposite axially-fbnArardJy extend- 
ing arms 928, one on either side of the plunger 
138. Each arm 92B has a radial ly-outwardly 
directed lug 938 which projects freely through 
one of two axial ly-extending slots 94B formed in 
the wall of the barrel portion 178, respectively on 
opposite sides thereof, immediately below the 
thread 18B, as shown in Figure 108. Each lug 93B 
projects outside the barrel portion 17B and under- 
lies an annular step 958 formed in the Intenor of 
the cap 30B. The reset washer 908 can move 
axially in the barrel 10B through a distance limited 
by the travel of the lugs 938 in the slots 94B. and 
when the barrel 10B does not contain an ampoule 
508 the downward travel of the cap SOB Is thus 
limited by the engagement of the lugs 938 with 
the lower ends of the slots 946, in its lowered 
position of free rotation with the lug 828 clear of 
the lug 838. However when an ampoule 508 is 
inserted into the lower portion of the barret 10B 
through its lower end of the plug 56B replaced, 
the upper end of the ampoule will abut the lower 
face of the reset washer 90B, lifting the washer 
and the cap 308 and holding them In their raised 
position, with the lug 838 limiting the rotation of 
the cap 308 by Its engagement with the lug 82B. 
Upward telescoping movement of the cap 308 on 
the barrel is limited by the abutment of the lug 
82B against the retaining sleeve 778 on the upper 
end of the barrel portion 178. 

The method of operation of the syringe of 
Rgures 9 to 14 will now t>e described. To load the 
syringe, the protective cap S9B and needle 
mounting plug 568 are removed, and a fresh 
ampoule 508 containing a quantity of the fluid to 
be injected, sufficient for a sisquence of doses, is 
inserted through the open end of the barrel 10B 
remote from the cap 308. At this stage the 



plunger is assumed to be fully screwed into the 
barrel portion 178, by the method to be described 
below. The inner end of the ampoule engages the 
reset washer 92B, and lifts it together with the cap 
5 30B to the full-line retracted position of Figure 
10B, allov^ring the plug 56B to t>e screwed into the 
end of the barrel causing the needle 588 to 
puncture the diaphragm 528 and penetrate into 
the interior of the ampoule. The cap 308 is now 
10 rotated, in the clockwise direction in Figure 14, to 
ensure that liquid Is being expressed from the 
syringe and to bring the pointer 40B to the zero 
position on the scale 39B with the lug 828 
engaged against the barrel stop 838. The syringe 
75 is now ready for use. 

To set the size of a dose to be dispensed/ the 
cap 308 is rotated anticlockwise in Rgure 14, until 
the pointer 408 reaches the index mark on the 
scale which corresponds to the volume of the 
20 required dose. To dispense or inject this preset 
dose the cap 308 is then rotated clockwise in 
Figure 14 back lo the zero position. This causes 
the ratchet cylinder 26B to be correspondingly 
rotated by the pawl 328, turning the driving rod 
25 24B and with it the plunger 1 36 clockwise through 
the same preset angle. The tnterengagement of 
the leadscrew threads 16B and 188 drives the 
plunger 138 axially downwardly (in Rgure 10A) 
through a corresponding distance and causes it to 
30 drive the ampoule plug 118 down through that 
distance expressing a dosa of liquid through the 
needle 58B. The pitch of the leadscrew threads 
168 and 188 and the internal diameter of the 
ampoule are so related to the scale 398 that the 
35 volume of the dose thus expressed through the 
needle equals the scale figure to which the 
pointer 40B was preset prior to the expression of 
that particular dose. 

Successive metered doses, each preset In the 
40 same manner, can be expressed from the syringe 
until the ampoule is almost empty. During each 
reverse rotation of the cap 308 to preset the 
succeeding dose, the pawl 32B rides over the tips 
of the ratchet teeth, the friction between the 
45 leadscrew threads 168 and 18B, supplemented by 
that between the resilient Oaring 808, the ratchet 
head and the retaining sleeve 778, being 
sufficient to hold the plunger 138 stationary. 
The length of the plunger 13B, and its distance 
50 of axial travel, are chosen so that the plug 11B 
approaches close to but does not abut against the 
inner end of the ampoule, and so that the 
ampoule can be almost completely emptied but 
will not be broken by the action of the plunger 138 
55 and plug 118. The barrel 10B of the syringe may 
either be of transparent material or be formed 
with longitudinal slots, and the wail of the 
ampoule may be of transparent or translucent 
material, to enable the degree of emptying of the 
60 ampoule to be checked visually in the syringe. A 
mark may be provided on the ampoule or on the 
barrel wall, to indicate when the ampoule 
contains less liquid than can be expressed by one 
full turn of the cap 30B. 
as After the required sequence of doses has been 
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expressed^ or when empty, the ampoule can be 
removed from the synnge. The used ampoule can 
be provided wfth a replacement membrane and 
refilled and sealed for further use, or it can be 
thrown away and replaced by a fresh preftlled 
ampoule complete with sealing plug 11B. The 
needle assembly 66B, 58B can be replaced as 
necessary. 

Before a new or refilled ampoule BOB Is re- 
charged into the barrel 10B, the plunger 13B must 
be screwed fully back into the upper portion 17B 
of the barreL This is done simply by depressing 
the cap 30B into its lower (broken-line) position 
on the empty barrel (as shown on the nght<4iand 
side of Rgures 10A and 10B), or ensuring that It 
has fallen into that position, the reset washer 
descending to the lower ends of the slots 94B 
since there is no ampoule SOB In the barrel to hold 
the washer at the upper ends of the slots. In this 
depressed position of the cap 308, its stop lug 826 
will be below the barrel stop lug 83B and the cap 
can turn freely. The cap is now pressed down so 
that its inner formations 74B engage the grooves 
or serrations 73B on the ratchet cylinder 26B, and 
Is rotated in the anticlockwise direction of Figure 
14 in successive turns so as to fHctlonally rotate 
the ratchet cylinder (resting on the resilient O-ring 
806) together with the driving rod 248 and cause 
it to screw the plunger 138 fully back into the 
threaded portion 17B of the barrel. When this has 
been done, the Insertion of a fresh ampoule into 
the barrel of the syringe will raise the reset 
washer 92B together with the cap 306 to its 
retracted position ready for use. 

Each of the two specific embodiments 
described and illustrated above has the 
advantage that during the presetting of the meter- 
ing device by rotation of the cap 30 or 306, the 
number of "clicks" produced as the pawl tooth 32 
or 32B rides over successWe ratchet teeth 34 or 
34B can be heard and counted, the count giving a 
numerical indication of the angle through which 
the cap is tumed to preset the naa dose. If the 
relationship of the ratchet tooth pitch to the 
corresponding displacement of liquid by the 
piston on the plug 11, 11B is known, the count of 
"clicks" enables the user to determine aurally the 
volume of the next dose to which the device is 
being preset. This is beneficial for operation of the 
syringe by blind or poorly-sighted persons such 
as diabetic patients using the syringe for 
self-injection of insulin. 

Rgures 15 to 19 show another embodiment of 
the invention, in which the conetruction of the 
left-hand end of the syringe, as shown in Figure 
15, is the same as in that of Rgures 9 to 14, a 
protecUvo cap and needle-mounting screw plug 
similar to the items 598 and 566 being removable 
from the open left-hand end of the cylinder barrel, 
not shown in Rgure 15, to allow the insertion and 
removal of an ampoule containing dose fluid. In 
the embodiment of Rgures 15 to 19 parts which 
correspond to parts of the embodiment of Rgures 
9 to 14 are given the same reference numerals as 
in that embodiment but identified by the letter C. 
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In the embodiment of Rgure 15 the syringe 
cylinder barrel IOC carries a rotatable operating 
cap 30C normally retained against axial displace- 
ment by a spring catch 100C to be described. In 
5 addition to the spring catch 100C axial sliding 
movement of the cap 30C to the left in Rgure 16 is 
prevented by an intemal radial flange 101C 
formed integrally with the cap and arranged to 
abut the right-hand radial end face of the cylinder 
io barrel IOC. The external screwthread 16C of the 
plunger 13C Is threaded through a cooperating 
intemal screwthread 18C in the central aperture of 
the end flange 102C of the barrel IOC, and the 
plunger 13C has an enlarged-diameter head 103C 
16 on its left-hand end as seen In Figure 15, which 
approximately matches the diameter of the 
sliding rubber plug 11C within an ampoule 50C 
which it engages in use. The enlarged head 103C 
also prevents the plunger from being completely 
20 unscrewed from the barrel. At its other end the 
plunger 13C carries a second enlarged head 104C 
on which a pawl 32C in the form of a spring steel 
strip is mounted. Although in Rgure 15 the two 
heads are shown as being integral with the 
25 plunger for convenience, in practice one of the 
two heads 103C and 104C would be a separate 
member suitably secured to the shank of the 
plunger in assembly, after the threading of the 
plunger Into the barrel screwthread 18C. 
W The pawl 320 cooperates with longitudinal 
grooves (not shown) formed in the intemal 
cylindrical suriace of the cap 300, between the 
flange 101C and the right-hand end of the cap as 
seen in Rgure 15, to form with the longitudinally 
55 grooved surface a unidirectional ratchet coupling. 
The cap 300 is made of a plastics material, for 
example acryionitrile butadiene styrene, having a 
suitable hardness to provide appropriate 
resistance to wear and shaped so as to allow the 
40 tip of the pawl 32C to cooperate with its grooved 
cylindrical internal surface when the cap is 
rotated In the direction tending to screw the 
plunger 13C further into the barrel. This locking 
action transmits the rotational drive of the cap 
45 300 to the plunger 130 so that the plunger is 
positively rotated by the cap. When the cap is 
tumed In the opposite direction however, the 
shape of the grooves is such as to permit the 
interna! surface of the cap to slide over the tip of 
so the pawl without driving the plunger. This 
arrangement also provides for an audible "click" 
mechanism as in the eariier embodiments 
enabling poorly sighted patients to count the size 
of the dose. The plunger 13C is also provided with 
55 an axial bore 1060 extending from its right-hand 
end in Figure 15 almost throughout its entire 
length, and an elongate coaxial integral spigot 
107C on the end wall 108C of the cap is a free 
sliding fit in the bore 1060 to provide support for 
eo the cap on the plunger. 

The catch 1000 referred to not only holds the 
cap 300 on the barrel 100 against axial sliding but 
also provided a removable stop which limits the 
rotation of the cap to just under 360", the stop 
55 being held in Its operative position by the side of 
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an ampoule 50C when inserted in the cylinder 
barrel IOC. Thus as shown in detail in Figures 16 
to 19. the catch 100C comprises a resilient tongue 
111C integral with the wail of the cylinder barrel 
IOC at one end 112C and defined by a pair of 
parallel slots 113C, 114C In the barrel wall which 
are joined around the other, free end of the 
tongue 111C by a yoke slot 115C. The free end of 
the tongue 11 1C carries an integral upstanding 
head 11GC. The tongue Is resiliently biassed in 
manufacture so that it tends to spnng radially 
inwardly of the barrel wall Into the broken fine 
position shown in Rgure 18* In which position its 
head 1 16C lies within the external circumferential 
surface of the barrel. However when an ampoule 
50C is inserted into the barrel IOC its side wall 
bears against the tongue 1 1 1C to press it outward 
against its bias into the position shown in firm 
lines in Figures 16, 16 and 19 in which its head 
protrudes outside the external surface of the 
barrel IOC and into engagement in a circum- 
ferential groove 118C formed in the internal 
surface of the cap 30C, so as to retain the cap 
axiatly on the barrel 10C whilst allowing rotation 
of the cap. The groove 1 18C Is Interrupted at one 
point in Its circumference* by an Integral lug 119C 
(Rgure 19) formed to the full wail thickness of the 
cap, and the lug 119C cooperates with the 
protruding head 1 16C to form a stop means which 
limits the possible rotation of the cap on the 
barrel to a littie less than 360^. One limiting 
angular position of the cap is at the zero position 
of the angular scale (not shown) which Is marked 
circumferentiatly on the exterior of the barrel in' 
the region marked 39C in Rgure 15, for coopera- 
tion with a pointer marked on the cap. 

Thus with this embodiment, when an ampoule 
50C is in position it holds the spring catch 100C in 
its engaged position, with the tongue head 116C 
engaged in the groove 118C to prevent the cap 
sliding axially on the barrel. The cap 30C can be 
rotated on the barrel away from the zero position 
on the scale to preset a dose, the pawl 32C sliding 
around the interior of the cap, and when 
expression of the preset metered dose is required 
the cap is simply rotated In the opposite direction 
towards the zero position, rotating the plunger 
30C as the pawl 32C engages with a longitudinal 
groove in the internal surface of the capr and so 
causing the plunger to be screwed forwards 
through the corresponding distance to express 
the preset dose. Rotation of the cap Is stopped In 
the zero scale position by the engagement of the 
lug 1 19C against the side of the tongue head 11 6C 
protruding into the groove 118C. 

When alter successive expression of a series of 
doses the ampoule is empty and is removed from 
the cyliruier barrel IOC, the tohgua 1 1 1C is free to 
spring Inwardly to its broken-lino position in 
Figure 18 so that the cap 30C is freed to slide 
axially along the barrel IOC. The cap is now pulled 
outwardly along the barrel until serrated forma- 
tions or a friction surface 120C on the side of its 
internal flange 101C engage with cooperating 
formations or a cooperating friction surface 121C 
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formed on the inner radial face of the plunger 
head 104C,this engagement enabling the piunger 
13C to be screwed fully back to its starting 
position in the barrel simply by the rotation of the 

5 cap 30C. When this has been done the cap 30C Is 
pushed back along the barrel until its flange 101 C 
engages the end of the barrel, riding over the 
catch 100C. The insertion of a fresh ampoule into 
the cylinder barrel IOC will lift the tongue 1 15C so 

/o that its head 1160 again protrudes Into the groove 
118C in the cap to retain the cap in its operating 
axial position. 

It will be appreciated that in each of the specific 
embodiments described and illustrated, the pre- 

ts setting of each dose is effected by the rotation of 
the operating member, i.e. the cap 30, through a 
selected angle measured on an angular scate, the 
corresponding axial displacement of the plunger 
in the next operating stroke, and hence the 

20 volume of fluid expressed, being controlled by 
the associated screw mechanism in accordance 
with the pitch angle of the interengaged screw- 
threads. Thus a very fine presetting adjustment 
with a high degree of definition in the angular 

25 scale is made available by virtue of this rotary 
screw presetting arrangement. 

dafms 

30 1. A dose metering de^ce (12) for a syringe 

which oomprises an axially moving plunger (13, 
13B, 13C) which in use dnves the piston (11, 11 B, 
11C) of the syringe axially In Its cylinder to 
express doses of fluid from the cylinder (10, lOB, 

3S IOC) diereof, the plunger being arranged to be 
driven in successive axial steps of variable length 
by respective angular operating strokes of a 
manual ly-rotatable operating member (30, 30B, 
30C) coupled to the plunger through a rotary 

40 screw mechantsm (15, 16, 17, 18, 13B, 16B, 17B, 
18B, 13C, 16C, 17C, 18C), whereby successive 
doses whose volumes correspond to the angular 
extents of the respective operating strokes of the 
operating member will be expressed from the 

45 syringe, characterised in that the rotary operating 
member (30, 308, 30C) is coupled to the rotary 
screw mechanism (15, 138, 13C) by means of a 
unidirectional coupling (32, 34, 32B, 34B, 32C, 
34C) and that stop means (40, 42, 82B, 83B. 11 6C, 

so 1 19C) Is provided which limits each of the operat- 
ing strokes of the operating member at the same 
predetermined angular finishing point the uni- 
directional coupling permitting the angular retrac- 
tion of the operating member independently of 

ss the plunger after each operating stroke from the 
said finishing point to a selected angular position 
constituting a variable starting point for the next 
stroke, and in that scale means {39, 33B, 39C, 40, 
408) is provided for indicating selectable angular 

60 positions of a plurality of such starting points, 
whereby the volume of each dose to be expressed 
is variably preset in use by selection of the 
angular position, as indicated by the scale means, 
of the starting point of the respectn/a operating 

65 stroke of the operating member. 
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2. A device as claimed in Claim 1, in which the 
scale means comprises an arcuata scale (39, 398, 
39C) of indicia and a cooperating pointer (40, 
40BI, by which the angular extent of each operat- 
ing stroke from its selected starting point to the 5 
finishing point can be measured directly on the 
scale, from which measurement the volume of 

the corresponding dose to be expressed by the 
piston can be ascertained, and in which the 
selection of the starting point of each operating 10 
stroke is performed by rotating the operating 
member into a position in vvhlch the pointer 
indicates the selected starting point on the scale. 

3. A device as claimed in Claim 1, or Claim 2, rn 
which the scale means C39, 39B, 39C) is calibrated is 
in units of dose volume. 

4. A device as claimed in any one of Claims 1 to 
3# in which the screw mechanism comprises an 
extemai helical screwthread (16, 16B, 16C) 
formed coaxially on the plunger (13, 13B, 13C) 20 
and a cooperating internal heilcal screwthread 

(18, 18B, 18C} formed coaxially in the cylinder 
(IOC) of the syringe or in a tubular part (17, 178) 
which in use is fixed to the cylinder barrel (10, 
1GB), the plunger being rotatable relative to the 2s 
cylinder. 

5. A device as dalmed in any one of Claim 1 to 
4, in which the operating member (30, 308, 30C) Is 
coupled coaxially to the plunger (13, 138, 130) 
through the unidirectional coupling (32, 34, 328, 3o 
34B, 32C, 34C) and the screw mechanism (1 5, 138, 
13C). 

6. A device as claimed in Claim 4 and 5, In which 
the operating member (30, 308) Is coupled co- 
axially through the unidirectional coupling (32, 35 
34, 32B, 348) to a rotary driving member (24, 248) 
keyed to the threaded plunger (13, 138) for 
coaxial rotation therewith but axially slidable 
relatively thereto, 

7. A device as claimed in Claim 6, In which the 40 
threaded plunger (13, 138) is a tubular member in 
whose bore (25, 258) the driving member (13, 

13B) extends, the plunger being axially slidable 
along the driving member, which is elongate, but 
being keyed to the driving member for rotation 45 
therewith. 

8. A device as claimed in any one of the 
preceding daims, in which the unidirectional 
coupling is a ratchet and pawl mechanism. 

9. A device as claimed in Oaims 7 and 8, in so 
which the ratchet mechanism comprises a ratchet 
wheel (26r 266) secured coaxially to the elongate 
driving member (24, 248) at one end thereof and a 
cooperating pawl (32, 328) carried by the operat- 
ing member (30, 30b). 55 

10. A device as claimed in any one of the 
preceding claims, in which the stop means 
comprises a stop member (42, 838, 116C) carried 
by the cylinder (108, IOC) of the syringe or by a 

part (20) of the device which In use is attached to so 
the cylinder (10), and a cooperating abutment (40, 
828, 119C) on the operating member (30, 308, 
30C) which is adapted to engage the stop at the 
end of each operating stroke. 

1 1 . A device as claimed in Claim 1 , in which the ss 



stop means comprises a fixed stop arranged to be 
engaged by the operating member at the end of 
each operating stroke. 

12. A device as claimed in Claim 10, in which 
the stop member comprises a fixed stop. 

13. A device as claimed in Claim 10, in which 
the stop member (42) is detachably mounted on 
the said part (20) and is engaged by the pointer 
(40) when in the zero scale position to prevent 
further rotation of the operating member (30) in 
the liquid-expressing direction, the pointer afford- 
ing the said abutment. 

14. A device as claimed in Oarm 4, or in any one 
of Claims 5 to 13 when dependent on Claim 4, in 
which the internal screwthread (18) Is formed in 
tubular part (17) which is detachably secured to 
the cylinder (10) of the syringe. 

15. A device as claimed in Claim 13 and 14, 
which is detachably secured in use to the cylinder 
(10) of a syringe, and in which the stop member 
(42) is carried by the said tubular part (17). 

16. A device as claimed In Claim 15, In which 
the stop member forms part of a releasable 
connection between the said tubular part (17) and 
the cylinder (10). 

17. A syringe having a device as claimed in any 
one of Claims 1 to 16, the plunger (13, 138, 13C) of 
the device acting on the piston (11, 11B, 11C) of 
the syringe. 

18. A syringe as claimed In Claim 17, {n which 
the cylinder (10) of the syringe is adapted to 
receive and directiy contain a quantity of the dose 
liquid sealed in the cylinder (10) by the piston (11) 
which Is a close sliding fit In the bore of the 
cylinder. 

19. A syringe having a device as claimed In any 
one of Claims 1 to 12, in which the plunger of the 
device acts on the piston of the syringe, and In 
which the cylinder (108, IOC) of the syringe is 
adapted to receive and hold an ampoule (SOB, 
50C) prefllled with a quantity of the dose liquid, 
the liquid being expressed from the ampoule by 
the action of the piston (118, 11C) when it is 
advanced along the cylinder (10B, IOC) by the 
plunger {138, 13C) during an operating stroke of 
the operating member (308, 30C). 

20. A syringe as claimed in Claim 19, in which 
the quantity of dose liquid is sealed in the 
ampoule (508, 50C) by the piston (118, 11C) 
which is a close sliding fit In the interior of the 
ampoule. 

21. A syringe as claimed in Qaim 19 or Claim 
20, including a tubular needle (58B) mounted in 
the syringe cylinder (108, IOC) and arranged to 
pierce the wall of the ampoule (508, 50C) to allow 
the liquid to be expressed therefrom through the 
needle. 

22. A syringe as claimed in any one of Claims 1 9 
to 21, having a device as claimed in Claim 4, in 
which the Internal screwthread (188) is formed in 
an integral tubular extension (178) of the cylinder 
(108) of the syringe. 

23. A syringe as claimed in Claim 22 in which 
the operating member (308) comprises a sleeve 
(308) rotatably mounted on the said tubular 
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extension (17B) and sirdable thereon between a 
first and a second axiaJ position, and in which the 
stop means includes a stop (83B) mounted on the 
said extension (17B) which, stop cooperates with 
an abutment (82B) on the sleeve (308) to limit s 
rotation of the sleeve when the sleeve is in the 
first axial position, sliding movement of the 
sleeve into the second axial position mo^nng the 
abutment (828) clear of the stop so that the stop 
no longer hinders rotation of the sleeve. w 

24. A syringe as claimed in CEaim 23, in which 
the sleeve (308) is arranged to be held in its first 
axial position by an ampoule (BOB) inserted into 
the cylinder (208) of the syringe, and to be free to 
move into its second axial position when the /5 
ampoule is removed from the cylinder. 

25. A syringe as claimed In Claim 19, in which 
the operating member (30C) comprises a sleeve 
(30C) slidably mourned on the cylinder (IOC) of 

the syringe and when in an operating position 20 
thereon being rotatable thereon to drive the 
plunger (13C), the sleeve (30C) being releasably 
retained against axial movement out of its operat- 
ing position on the cylinder (10C) by a spring 
catch (100C). 25 

26. A syringe as claimed in Claim 25, in which 
the spring catch (100C) is held tn engagement by 
an ampoule (SOC) when inserted into the cylinder 
(20C}, and is resiliently self-released when the 
ampoule is removed from the cylinder. so 

27. A syringe as claimed in Claim 25 or Claim 
26, but having a device as claimed in Claim 1, in 
which the spring catch (100C) affords a retractible 
stop member (116C) of the stop means, 

3S 

Patents nspruche 

1. Doslerelnrichtung (12) fur eine Injektions- 
spritze, welche aufweist: eine axial bewegbare 
Kolb>enstange (13, 138, 13C), die bei Betrieb den 40 
Kolben (11, 118, 11C) der Injektionsspritze axial 
im Zylinder zu bewegen vermag, um Flussigkeits- 
dosen aus dem Zytinder (10, 108, IOC) zu drucken, 
wo bei die Koibenstange so angeordnet ist da 8 
sie in aufeinanderfolgenden axial en Stufen 46 
variabler Lange durch entsprechenden Wlnkel- 
Takt eines manuell drehbaren Bauteils (30, 308, 
30C) betatigbar ist, welch letzteres mit der 
Koibenstange Ober einen Schrauben- 
mechanismus (15, 16, 17, 18, 138, 16B, 178, 188, so 
13C, 16C, 17C, 18C) verbunden ist, derart, da(5 
aufeinanderfolgende Dosen, deren Volumina 
dem Winkel des Arbeitstakts des Bauteils ent- 
sprechen, aus der Injektionsspritze abgegeben 
werden, dadurch gekennzeichnet, daS das Bauteil ss 
(30, 30B, 30C) mit dem Schraubenmechanismus 
(15, 13B, 13C| mit Hilfe einer Kupptung in einer 
Richtung (32, 34, 328. 348, 32C, 34C} verbunden 
ist und da8 ein Arretiermittel (40, 42, 828, 83B, 
116C, 119C) vorgesehen ist, um jeden Takt des 60 
Bauteils an dem gleichen vorbestimmten End- 
punkt zu begrenzen, wobei die Kupplung in einer 
Richtung gestattet das Bauteil uber einen Winkel 
zuruckzuholen, unabhangig von der Koiben- 
stange, nach jedem Takt aus dem Endpunkt zu €B 



einer speziellen Winkel position, die einen variier- 
baren Startpunkt fur den nachsten Takt darsteilt 
und schlie8lich ein Anzeigemittel (39, 39B, 39C, 
40, 408) fur die Anzeige der wahlbaren Wlnkel- 
posltion einer Anzahl derartiger Startpunkte vor- 
gesehen ist, wobei das Volumen jeder Dosis, die 
abgegeben werden soil, variabel einstelibar ist 
durch Wahl der angezeigten Winlcekposition des 
Startpunktes des entsprechendes Taktes des 
Bauteils. 

2. Einrichtung nach Anspruch 1, worin zur 
Anzeige eine gewdlbte Skala (39, 38B, 39C) und 
ein Anzeiger (40, 408) vorgesehen sind, womit 
der Winkel jedes Takts von dem gewihlten Start- 
punkt zum Endpunkt direkt von der Skala 
abgelesen werden kann und aus dieser Ablesung 
das Volumen der mit dem Kolben abzugebenden 
Dosis gewdhrieistet wird und wobei die Wahl des 
Startpunkts jedes Takts durch Drehen des 
Bauteils in einer Position erreicht wird, in wetcher 
der Anzeiger auf der Skala den gewihlten Start- 
punkt ersichtdch macht. 

3. Einrichtung nach Anspruch 1 oder 2, worin 
die Anzeige (39, 398, 39C) auf Volumeneinheiten 
der Dosis geeicht ist. 

4. Einrichtung nach einem der Anspriiche 1 bis 

3, worin der Schraubenmechanismus ein 
auQeres, schneckenformiges Gewinde (16, 16B« 
16C) koaxial auf der Koibenstange (13, 138, 13C) 
und ein zusammenwirkendes inneres Schrauben- 
gewinde (18, 188, 18C) kdaxiai im Zyllnder (IOC) 
der injektionsspritze Oder in einem Schlauchteil 
(17, T7B), bei Einsatz flxiert im zylindrischen 
BehSlter (10, lOB), aufweist und die Koibenstange 
relattv zu dem Zylinder drehbar ist; 

5. Einrichtung nach einem der Anspruche 1 bis 

4, worin das Bauteil (30, 308, 30C) koaxial mit der 
Koibenstange (13, 136, 13C) Gber eine Kupplung 
in einer Richtung (32, 34, 328, 348, 32C, 34C) und 
einen Schraubmechanlsmus (15, 138, 13C) ver- 
bunden ist 

6. Einrichtung nach Anspruch 4 oder 5, worin 
das 8auteit (30, 308) koaxial uber eine Kupplung 
in einer Richtung (32, 34, 32B, 348} mit einem 
durch Orehung betatigbaren Bauteil (24, 248) 
verbunden ist, welch letzteres an die Koiben- 
stange mit Gewinde (13, 13B) fur axiale Drehung 
eingreift und axial gleitbar dazu ist. 

7. Einrichtung nach Anspruch 6, worin die mit 
Gewinde versehene Koibenstange (13, 13B) ein 
Rohr ist, in dessen Boh rung (25, 25B) sich das 
Antriebsteil (13, 138) erstreckt und Gber das sie 
axial gleitbar ist, welches sich [n die Lange 
erstreckt und in das Antriebsteil, um mit diesem 
gedreht werden zu konnen, einrasten kann. 

8. Einrichtung nach einem der vorhergehenden 
Anspnlche, worin die Kupplung in einer Richtung 
ein Klinken- und Sperrmechanismus ist. 

9. Einrichtung nach Anspruch 7 oder 8, worin 
der Klinken/Sperr-Mechanismus ein Ratschenrad 
(26, 268), koaxial fixiert auf dem langlichen 
Antriebsteil (24, 24B) an einem Ende, und eine mit 
diesem zusammenwtrkende Sperre (32, 328) auf 
dem Bauteil (30, 308) ist. 

10. Einrichtung nach einem der vorherge- 
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henden Anspruche, wortn die Arretrervorrichtung 
ein Stop-Teil (42. 83B, 11 6C) auf dem Zylinder (10. 
10B, IOC) der lnjektionssprit2e oder einem Teil 
(20), welches bel BetHeb an den Zylinder <10) 
angreift sow(e em zusammenwiHcendes Wider- 5 
lager (40. 828, 119C) auf dem Bauteii (30, 30B, 
30C) aufweist, urn die Arretierung am Ende jedes 
TaJctes zu bewirken. 

11. Einnchtung nach Anspruch 1, worm die 
Arretlervomchtung ein fixierter Anschlag zum to 
Elngriff mit dem Bauteil am Ende jedes Takts ist 

12. Einrichtung nach Anspruch 10, worfn das 
Stop-Ten einen fixen Anschlag umfal&t 

13. Einrichtung nach Anspruch 10, worin das 
Stop-Tell (42) abnehmfoar montiett ist von dem /5 
Teil (20) und einzugreifen vermag Qber den 
Anzeiger (40), wenn In NuU-Steaung der Skala 

eine weitere Drehung des Bauteits (30) In Rich- 
tung der Flussigkettsabgabe vermleden werden 
soli, wobei der Anzeiger am Wfderlager ist 20 

14. Einrichtung nach Anspruch 4 oder einem 
der Anspruche 5 bis 13, worin, fur den Fall der 
Einrichtung nach Anspruch 4, das Innengewlnde 
(18) in einem Rohrteil (1 7) vortiegt Welches lAsbar 
verbunden Ist mit dem Zylinder (10) der 25 
Injektlonsspritze. 

15. Einrichtung nach Anspruch 13 und 14, die In 
Betrieb Idsbar fixtert ist auf dem Zylinder (10) der 
Injekdonssprrtze und bei der das Stoptell (42) stch 

auf dem Rohrteil (17) befindet 30 

16. Einrichtung nach Anspruch 15, worin das 
Stopteil einen Teil »ner Idsbaren Verbrndung 
zwischen dem Rohrteil (17) und dem Zylinder (10) 
bildet. 

17. InjelctionssprftzB mit elner Einrichtung ent- S5 
sprechend einem der Anspruche 1 bis 16, wobei 

die Kolbenstange (13, 13B, 13C) auf den Kolben 
(11, 118, 11C) der Injektlonsspritze einwirkt. 

18. Injektionsspritze nach Anspmch 17, worin 

der Zylinder (10) eine bestlmmrte RQssigkeits- 4o 
dosis, abgeschlossen durch den Kolben (11), 
aufzunehmen vermag, der dicht gleitbar im 
Zylinder angeordnet ist. 

19. Irijektionssprttze mit elner Einrichtung nach 
einem der AnsprOche 1 bis 12, in der die Kolben- 45 
stange auf den Kolben ainwirkt und der Zylinder 
(10B, IOC) der Injektionsspritze eine Ampulla 
(SOB, 50C) au^nehmen vermag, welche vorher 

mit der Rfissigkeitsdosis gefQIit worden ist und 
die FIQssigkeit au6 der Ampulle mit HiJfe des so 
Kolbens (11B, llC^-^bel dessen Vorschub in den 
Zylinder (108, IOC) mit Hilfe der Kolbenstange 
[138, 13C) wdhrend eines Arbeitstakts des 
Bauteils (308, 30C)— labgegeben wird. 

20. Injektionsspritze nach Anspruch 19, worin sb 
die Flussigkeitsmenge in der Ampulle (506, 50C) 
durch den Kolben (11B, 11C) eingeschlossen wird, 
weleher Im Inneren der Ampulle dicht gfeltend 
angeordnet ist. 

21. InjektionssprltzG nach Anspruch 19 oder 20 60 
mit einer hohlen Nadel (58B), die an dem Zylinder 
(10B, IOC) der Injektionsspritze derart angeordnet 

ist, da& die Wand der Ampulle (BOB, 50C} zur 
Abgabe der Russigkett durch dre Hohlnadel 
durchstoSen wrrd. as 



22. Injektionsspritze nach einem der AnsprOche 
19 bis 21 mit einer Einrichtung entsprechend 
Anspruch 4, worin das Innengewlnde (18B) in 
einem integralen RohrstOck (178) des Zylinders 
(lOB) der Injektionsspritze gebildet Ist. 

23. Injektionsspritze nach Anspruch 22, worin 
das Bauteil (30B) eine Hulse (308) aufweist, 
drehbar montiert an dem RohrstOck (178) und 
gleitbar darauf zwischen einer ersten und elner 
zweiten axialen Position und wobei die Arretier- 
vorrichtung einen Anschlag (83B) auf diesem 
Rohrteil (178) aufweist, der mit dem WIderiager 
(828) auf der HQIse (30B) zur Begrenzung deren 
Drehung zusammenwirkt wenn diese sfch in der 
ersten axialen Position befindet und auf der 
Hulse In die zweite axiale Position gteitet und 
dabel das Wideriage (32B) frelgibt so daB die 
Drehbarkeit der Hulse nicht mehr verhindert Ist 

24. Injektionsspritze nach Anspruch 23, worin 
die Hfilse (308) in der ersten axialen Position 
durch eine Ampulle (SOB) gehaiten wird, welche 
In den Zylinder (29B) der Injektionssprrtze ein- 
gesetzt Ist, und die sich in die zweite axiale 
Position zu bswegen vermag, wenn die AmpuUe 
aus dem Zylinder genommen wird. 

25. Injektionsspritze nach Anspruch 19, worin 
das Bauteil (30C) eine HOIse (30C) aufweist 
gleitbar montiert an dem Zylinder (IOC) der 
Injektionsspritze, und in Betriebsstellung drehbar 
zur Betatigung der Kolbenstange (13C) die Hulse 
(30C) losbar gegen axiale Bewegung aus der 
Betriebspositton am Zylinder (10C) mit Hilfe eines 
Federhakens (100C) gehaiten ist 

26. Injektionsspritze nach Anspruch 25, wobei 
der Federhaken (100C) durch eine Ampulle (50C) 
im Eingnff gehaiten wird, wenn diese in den 
Zylinder (20C) eingesetzt Ist und nachgiebig 
sellistldsend ist wenn die Ampulle aus dem 
Zylinder genommen ist 

27. Injektionsspritze nach Anspruch 25 oder 26 
mit elner Einrichtung nach Anspruch 1, worin der 
Federhaken (100C) etnwirict ein ruckziehbares 
Stop-Teil (116C) des Arredermittels. 

Rawendlcatlons 

1« Dispositif de dosage (12) pour une serlngue 
qui comprend un plongeur mobile axialement 
(13, 13B, 13C) qui, en service, entraTne le piston 
(11, 118, 110 de la seringue axialement dans son 
cylindre pour expulser des doses de liqulde de 
son cylindre (10, 108, IOC), le plongeur stent 
destine a etre entraTne de pas axiaux successifs 
de longueur variable par des courses d'actionne- 
ment angulaires respectlves d'un organs 
d'actionnement manual toumat (30, 308, 30C) 
coupid au plongeur par rintermediaire d'un 
m^nisme rotatif a vis (15, 16, 17, 18, 138, 168, 
178, 188, 13C, 16C, 17C, 18C), de sorts que des 
doses success! ves dont les volumes corres- 
pondent dux etendues angulaires des courses 
d'actionnement respectives de I'organe 
d'actionnement som exputsees de la seringue, 
caract^ris^ en ce que I'organe d'actionnement 
rotatif (30, 308, 30C) est accoupid au mecanisme 
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rotatif d vis (15, 13B, 13C) au moyen d'un 
accouplement unidirectionnel (32, 34, 326, 348, 
32C, 34C) et un moyen d'arrdt (40, 42, 82B, 83B, 
116C, 119C) est prdvu pour limiter chacune des 
courses d'actionnement de I'organe d'actionne- s 
ment au mSme point de terminaison angutaire 
pr^d^ermina, Taccoup lament unidirectionneJ 
permettant le retour angulaire de Torgane 
d'actionnement ind4pendamment du plongeur 
apres chaque course d'actionnement depuis le to 
point da terminaison jusqu'a une position 
angutaire choisfe constttuant un point de depart 
variable pour la course suivante, et un moyen h 
echelle (39, 39B, 39C, 40, 40B) est pr6vu pour 
indiquer des positions angulaires pouvant §tre ts 
setectionn^es des plusieurs de ces points de 
depart, te volume de chaque dose h expulser 
dtant preregie de manidre variable en servfce par 
selection de la position angulaire, indiquSe par le 
moyen d Echelle, du point de depart de la course 20 
d'actionnement correspondante de I'organe 
d'actionnement. 

2. Dispositif suivant la revendication 1, dans 
lequel le moyen a echelle comprend une echeJIe 

en arc de cercle graduee (39, 39B, 39C} et une 25 
aiguille correspondante (40, 40B) par laquelle 
Tetendue angulaire de chaque course d'actionne- 
ment depuis son point de depart s^lectionne 
jusqu'd son point do terminaison peut etre 
mesur^e directement sur ('echelle, cette mesure 30 
permettant de constater (e volume de la dose 
correspondante a expulser par le piston, et dans 
lequel la selection de point de depart de chaque 
course d'actionnement est effectuee par rotation 
de Morgans d'actionnement dans une position 35 
dans laquelle Taiguille indique le point de depart 
selectionne sur Techelle. 

3. Dispositif suivant la revendication 1 ou 2, 
dans lequel I'^chelte {39, 39B, 39C> est etalonnee 

en unites de volume de dose. 40 

4. Dl^osttif suivant I'une quelconque des 
revendications 1^3, dans lequel le mecanisme a 
vis comprend un pas de vis hdlicoTdal externa (16, 
16B, 16C) forme coaxialement sur le plongeur (13, 

13B, 13C) et un pas de vis h^iicofdal interne 4S 
coop^rant (18, 18B, tBC) fonme coaxialement 
dans le cyllndre (IOC) de la serlngua ou dans une 
partie tubulaire (17, 17B) qui, en service, est fixee 
au fut (10, 108) du cyllndre, le plongeur pouvant 
toumer par rapport au cyllndre. so 

5. Dispositif suivant Tune quetconque des 
revendlcations 1^4, dans lequel Torgane 
d'actionnement (30, 306, 30C) est couple co- 
axialement au plongeur (13, 13B, 13C| par I'inter- 

. mediaire de i'accoup lament unidirectionnel (32, 5B 
34, 328, 348, 32C, 34C) et du mecanisme a vis (15, 
138, 13C). 

6. Dispositif suivant lesl'evendications 4 et 5, 
dans lequel I'organe d'actionnement (30, 308) est 
coupl6 coaxialement par rinterm^diaire de 60 
I'accouplement unidirectionnel (32, 34, 328, 348) 

d un organs d'ontrainement rotatif (24, 248) 
clavetd au plongeur filete (13, 138) de mani^re a 
toumer coaxialement avec celui-ci, mars ^ 
pouvoir coulisse r axsaJement. ss 
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7. Dispositif suivant la revendication 6, dans 
lequel le plongeur fiiet6 (13, 13B) est un ^I6ment 
tubulaire dans I'alesage (25, 25B) duquel s'^tend 
I'organe d'entrainement (13, 138), le plongeur 
pouvant coulisser axialement le long de Torgane 
d'entratnement qui est allonge, mals ^tantclavete 
d Torgane d'entrainement de manidre a tourner 
avec lui. 

8. Dispositif suivant Tune quetconque des 
revendlcations prdc^dentes, dans lequel 
I'aocouplement unidirectionnel est un mecanisme 
d'encliquetage a roue d rochet et cliquet 

9. Dispositif suivant les revendlcations 7 et 8, 
dans lequel le m^nlsme d'encliquetage 
comprend une roue d rochet (26,^ 2SB) fixde 
coaxialement au long organe d'entrainement (24, 
24B) d une extrdmiti de celui-d et un oliquet 
coopdrant (32, 32B) mont6 sur i'organe 
d'actionnement (30, 306). 

10. Dispositif suivant I'une quelconque des 
revendlcations pr^c6dentes, dans lequel le 
moyen d'arrdt comprend un organe de butee (42, 
836, 1 16C) mont6 sur le cyllndre (10B, 10C> de la 
serfngue ou sur une partie (20) du dispositif quL 
en service, est attachee au cylindre (10), et un 
arret coopSrant (40, 82B, 119C) sur i'organe 
d'actionnement (30, 30B, 30C) qui est S mdme 
d'attaquer la but^e a la fin de chaque course 
d'actionnement. 

11. Dispositif suivant la revendication 1, dans 
lequel le moyen d'arr§t comprend un organe de 
butto ffxe propre a etre attaqud par Torgane 
d'actionnement d la fin de chaque course 
d'actionnement 

12. Dispositif suivant la revendication 10, dans' 
lequel I'organe de butee est une but6e fxe. 

13. Dispositif suivant la revendication 10, dans 
lequel Korgane de but6e (42) est monti de fa^n 
detachable sur la dfte partie (20) et est attaqud par 
I'aiguille (40) lorsqu'elle se trouvedans la position 
zero de Techelle pour empecher toute rotation 
suppl6mentaire de I'organe d'actionnement (30) 
dans le sens de i'expulsion du liquids, I'aiguitle 
constttuant I'arrSt. 

14. Dispositif suivant la revendication 4 ou Tune 
quelconque des revendlcations S d 13 ddcoulant 
de la revendication 4, dans lequel le pas de vis 
interne (18) est form4 dans une partie tubulaire 
(17) qui est fix^e de fa^on detachable au cylindre 
(10) de la seringue. 

15. Dispositif suivant les revendlcations 13 et 
14, qui est fixe de fagon detachable en service au 
cylindre (10) d'une seringue et dans lequef 
I'organe de but^e (42) est montd sur la partie 
tubulaire (17). 

16. Dispositif suivant la revendication 15, dans 
lequel I'organe de butee fait partie d'une liaison 
detachable entre la partie tubulaire (17) et le 
cylindre (10). 

17. Seringue comportant un dispositif suivant 
Tune quelconque des revendlcations 1 d 16, le 
plongeur (13, 13B, 13C) du dispositif agissant sur 
le piston (11, 11B, 11C) de la seringue. 

18. Seringue suivant la revendication 17, dans 
laquelle le cylindre (10) de la seringue est d mSme 
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de recevoir et de contentr directement une 
quantfte du iiquide de dose confin^e de manidre 
etanche par le piston (1 1 ) qui est ajuste d couHsse- 
ment serre dans ral6sage du cylindre. 

19. Seringue comportant un dispositif suivant 
I'une quelconque des revendjcations 1 h 12, dans 
laquelJe (e plongeur du dispositif agit sur le piston 
da la seringue et dans faquetla le cylmdre (108, 
IOC) de la seringue est a mdme de recevoir et de 
retenir une ampoule (6QB, 60C) pr6remplte d'une 
quantity du liquids de dose, le liqutde dtant 
expulsd de I'ampoule d I'mtervendon du piston 
(1 1 11 C) lorsqu'il est avanc6 le long du cylindre 
(108. IOC) par te plongeur (138, 13C) pendant une 
course d'actionnemem de Torgane d'actionne- 
ment (308, 30C). 

20. Seringue suivant la revendication 19, dans 
laqueile la quantity de Ifquide de dose est retenue 
de manidre Stanche dans i'ampoule (508, 50C) 
par le piston (11B, 11C) qui est ajuste d coulisse- 
ment serrd dans rinterieur de I'ampoufe. 

21. Seringue suivant la revendication 19 ou 20, 
comprenant une aiguille tubulaire (58B) montee 
dans son cylindre (108, IOC) et propre h percer la 
parol" de I'ampoule (508 et 50C) afin de permettre 
I'expulsion du liquids de cette ampoule a travers 
I'aiguille. 

22. Seringue suivant I'una quelconque des 
ravendications 19 d 21, comportant un dispositif 
suivant la revendication 4« dans laqueile le pas de 
vis interleur (188) est forme dans un prolonge- 
ment tubulaire d'une pi6ce (178) du cylindre (10B) 
de la seringue. 

23. Seringue suivant la revendication 22, dans 
laqueile i'organe d'actionnement (308) comprend 
une douiile (308) montee d rotation sur le pro- 
longemem tubulaire (178) et pouvant couHsser 
sur celui-d entre une premiere et une seconde 
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position axiale, et dans laqueile le moyen d'arret 
comprend une but^e (838) montee sur le pro- 
(ongement (178) et coop^rant avec un arret (828) 
sur la douiile (308) pour limiter la rotation de la 

5 douiile lorsque cette douiile se trauve dans la 
premi&re position awale, le coullssement de la 
douiile dans la seconde position axiale tortant 
Tarret (828) de la butde de sorte que la butee 
n'empdche plus que la douiile de toumer 

10 24. Seringue suivant la revendication 23. dans 
laqueile la douiile (308) peut etre malntenue dsns 
sa premfdre position axiale par une ampoule 
(508) introduce dans le cylindre (208) de la 
seringue et peut dtre llb^rte afin de passer dans 

js sa seconde position axiaie lorsque I'ampoule est 
retlrde du cylindre. 

25. Seringue suivant ia revendication 19, dans 
laqueile I'organe d'actionnement (30C) comprend 
une douiile (30C) montee ^ coullssement sur le 

20 cylindre (IOC) de la seringue et, lorsqu'elle se 
trouve dans une position d'actionnement sur ce 
cylindre, pouvant toumer sur celuf-ci F>our 
entratner le plongeur (13C), la douiile etant 
retenue de maniere amovible afin de ne pas 

25 s'ecarter axialement de sa position d'actionne- 
ment sur !e cylindre (IOC), par un arr^ir k 
ressort (100C). 

26. Seringue suivant la revendication 25, dans 
laqueile I'arrdtoir d ressort (10GC) est maintenu 

3o engage par une ampoule {50C) lorsqu ceile-ci est 
introduire dans le cylindre (20C) et les libere 
automatrquement et elastiquement lorsque 
Tampoule est retiree du cylindre. 

27. Seringue suivant la revendication 25 ou la 
se revendication 26, mais comportant un dispositif 

survant ia revendication 1, dans laqueile Tarrdtoir 
i ressort (lOOC) forme un organe de butee 
retractile (116CT du moyen Tarrdt. 
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Fig. 7. 
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